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Hepatitis C in North Carolina:
Two Epidemics with One Public Health Response

Sarah Rhea, DVM, PhD; Aaron Fleischauer, PhD; Evelyn Foust, MPH; Victoria Mobley, MD, and Megan Davies, MD.

ince 2010, the North Carolina Department

of Health and Human Services (NC DHHS)

has observed a 300% increase in reported

acute Hepatitis C Virus (HCV) infections.
This emerging epidemic among young, rural-
dwelling persons who inject drugs (PWID) is
coupled with the ongoing epidemic of chronic HCV
infection, an illness most prevalent among persons
born during 1945-1965. NC DHHS and partners are
addressing these two epidemics by expanding HCV
screening of high risk groups, providing prevention
education, and linking infected persons to medical
care and curative treatment with the goal to
reduce HCV transmission and prevalence.

Hepatitis C is a contagious liver disease caused by
the Hepatitis C Virus (HCV). Hepatitis C is the most
common blood-borne infection in the United
States and is most frequently transmitted through
sharing of needles or other equipment used to
inject drugs [1]. Although HCV infection can be a
mild illness that lasts a few weeks (acute hepatitis
C), approximately 75%—85% of infected persons
will go on to develop chronic hepatitis C.

Of the estimated 3.5 million persons in the United
States with chronic hepatitis C, approximately 75%
were born during 1945-1965 (i.e., baby boomers)
[1-3]. Itis estimated that 50% of those with
chronic hepatitis C are unaware of their infection
status and do not receive recommended medical
care and treatment. Without treatment, chronic
hepatitis C can progress to liver disease, liver

cancer, and death [1, 2]. In addition to the ongoing
chronic hepatitis C epidemic, an emerging
epidemic of acute hepatitis C has been recognized
among young PWIDs, many of whom reside in
rural, resource-poor areas with higher
unemployment [4].

Opioid injection is on the rise in the United States;
since 2000, a 200% increase in injection drug use
fatalities has been reported [5]. Likewise, in North
Carolina, opioid and heroin-related hospitalizations
and fatalities have increased 3-fold during the past
10 years [6].

As part of statewide communicable disease
surveillance, acute hepatitis C cases are reportable
by law to the North Carolina Department of Health
and Human Services [7]. North Carolina has
experienced an approximately 3-fold increase in
reported acute hepatitis C cases during the past 5
years, from 39 during 2010 to 113 during 2014
(Figure 1)%.

Of 113 acute hepatitis C cases during 2014, a total
of 54 (47.8%) were aged <30 years (Table 1). Of the
50 acute hepatitis C cases during 2014 with
complete exposure and risk factor information, 42
(84%) indicated injection drug use was the most
likely exposure (Table 1). County-specific acute
HCV incidence rates were consistently highest in
western North Carolina during 2010-2014,
followed by southeastern North Carolina (Figure 2).
Considering the variability of symptomatic illness,

lack of a specific diagnostic test for acute hepatitis
C, and possibility of underreporting, acute hepatitis
C cases are likely underestimated by at least a
factor of 14 [8,9]. In other words, it’s reasonable to
extrapolate that as many as 1,582 acute hepatitis C
infections may have occurred in 2014.

Chronic hepatitis C cases are not currently
reportable by law in North Carolina. Therefore,
national disease prevalence projections are used to
estimate the burden of chronic hepatitis Cin North
Carolina. With a projected hepatitis C prevalence
of 1.1%, approximately 110,000 North Carolinians
are estimated to be infected [1, 3, 10].

Notably, the incidence rate of liver cancer, an
outcome of chronic hepatitis C, has also increased
in North Carolina. The statewide age-adjusted
incidence rate was 4.2 cases/100,000 persons
during 2003 and 8.0 cases/100,000 persons during
2013, the most recent year that data are available
(Figure 3).

NC DHHS is addressing hepatitis C by establishing
new partnerships with health care providers and
other stakeholders from across the state with a
focus on hepatitis C screening, prevention
education, and linkage to medical care and curative
treatment. The project, called hepatitis C Test, Link
and Cure (TLC) will enhance screening and testing
capacity in high risk regions of the state and link
infected persons to medical care and treatment to
cure the disease. The goal of these collaborative
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efforts is to reduce hepatitis C transmission and
prevalence in North Carolina.
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Figure 2. Rates of reported Acute HCV cases by county, North Carolina, 2010
—2014.
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Table 1. De-
mographics and
risk factors among
Acute HCV cases
in North Caroli-
na—2014.

Characteristic

N=113 (%)

Race/Ethnicity:
White 96 (85%)
Black 5 (4%)
Hispanic 3 (3%)
Other 9 (8%)
Age (years):
<20 7 (6%)
21-30 47 (41%)
31-40 27 (24%)
41-50 21 (19%)
>50 Il (10%)
Gender:
Male 60 (53%)
Female 51 (45%)
Missing 2 (2%)
Risk Factors*:
Injection drug use 42 (37%)
Multiple sex partners 5 (4%)
MSM 2 (2%)
Blood transfusion I (1%)
Missing data 63 (56%)

*Number of persons who endorsed each risk factor
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Figure 3. Incidence of liver cancer, North Carolina—2003 to

2013.
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Cancer Cluster Investigations:
What is the Role of the Occupa-
tional and Environmental Epide-
miology Branch?

By Annie Hirsch, MPH; Ricky Langley, MID; and
Mina Shehee, PhD
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The complex nature of cancer makes it inherently
challenging to identify, interpret, and address can-
cer clusters. Confirmation of a cancer cluster does
not necessarily mean that there is any single, ex-
ternal exposure or hazard that can be adequately
identified and remediated. In most circumstances,
a cancer cluster could be the result of any of the
following:

e chance

® not considering a risk factor within the popula-
tion at risk when calculating the expected
number of cancer cases

e differences in the case definition between ob-
served cases and expected cases

e known causes of cancer (e.g., smoking)

e geographic clustering of persons with identi-
fied risk factors for certain cancers

e unknown cause(s) of cancer.

Follow-up investigations can be performed, but
can take years to complete and the results are gen-
erally inconclusive (i.e., usually no cause is found).

When a citizen notifies the Division of Public
Health or their local health department of a sus-
pected cancer cluster in their community, the Cen-
tral Cancer Registry conducts a standard cluster
analysis at the county level and sends a summary
report to the citizen. Typically, the report describes
the calculation of the age-adjusted rate of the spe-
cific cancer and whether this rate is statistically
elevated compared to the overall average state
rate. If the Registry’s report demonstrates a coun-
ty rate at or below the expected rate, the investi-
gation usually ends there. Occasionally, the county
rate is statistically elevated; in which case an epi-
demiologic investigation may be warranted. How-
ever, often there are requests from community
members and politicians to investigate even if the
cancer rate is not elevated. In these cases, the Oc-
cupational and Environmental Epidemiology
Branch (OEEB) may decide to conduct an epidemi-
ologic investigation of environmental factors in the
community.

An epidemiologic investigation into a suspect can-
cer cluster may include the following steps typical-
ly conducted by OEEB staff:

1. Review the scientific literature for known or
suspected risk factors (i.e., etiologies) specific
to the cancer under question.

2. Request experts at CDC to conduct an inde-

pendent literature review.

Assess environmental concerns expressed by
cancer cases and their families, such as hazard-
ous waste sites, air pollution, or radiation. De-
pending on the site of concern, this may in-
clude looking up school inspection and asbes-
tos records, obtaining county radon levels, and
determining the water source (public, private
well or community well).

Create a map showing potential environmental
hazards (such as hazardous waste sites and
nuclear power plants) in the area of concern
and their location in relation to the cases’
homes and schools. OEEB staff may then con-
duct a site visit to look for obvious potential
environmental issues in or near the communi-
ty. Site visits are for observational purposes
only and do not include systematic environ-
mental sampling.

Obtain information from the Department of
Environmental Quality (DEQ) on hazardous
waste sites (both active and inactive) or leaking
underground storage tanks in the community.

If an epidemiologic study is warranted, OEEB may:

Design and administer a questionnaire to cases
within the suspect cancer cluster and/or their
family members to collect additional infor-
mation that is not collected by the Central Can-
cer Registry. This could include questions
about demographics, medical history, occupa-
tional history of the cases and their family, and
exposure to the risk factors identified in the
literature.

Encourage cases to participate in any research
studies being conducted at nearby medical
centers (if applicable).

Make general environmental recommenda-

The EpiNotes Newsletter | Page 5



tions to the community, such as recommend-
ing that residents test their homes for radon
and routinely test private wells for contami-
nants.

However, community members often ask OEEB to
go beyond these steps and provide additional ser-
vices that are either not warranted or are beyond
the capacity of OEEB. Often, one such request is
for OEEB to conduct environmental sampling of
the air, soil, and water in the community. This is
generally not feasible, as there are often few
identified risk factors in the literature for rare
cancers, nor is there laboratory capacity to test
these environmental samples.

For example, if no soil contaminants have been
linked to the cancer of concern, it would not be
scientifically sound for OEEB to perform envi-
ronmental testing of the soil in the community.
However, OEEB can review sampling records
from DEQ, such as public water supply testing
results, and summarize this information for the
community.

In addition, OEEB does not have the resources to
conduct a research study to identify causal associa-
tions. This type of study would have to be done at
an academic medical center or university. OEEB is
limited to investigating risk factors that have al-
ready been identified in the scientific literature.

Cancer cluster investigations involve a number of
challenges, including the following:

e A suspected cancer cluster often involves a
small number of cases, which makes statistical
analyses less precise.

e Cancer rates are usually calculated at the coun-

ty level in order to include enough cases to
calculate stable and reliable rates, even though
the suspected cluster is often confined to a
single town or neighborhood.

Community members concerned about a sus-
pected cluster often fail to account for the la-
tency period of the cancer. The time period
from exposure to a carcinogen to the develop-
ment of cancer is often 10-20 years or more,
while the exposure of concern to a community

“It is fair to state that extensive

efforts to find causes of community

cancer clusters have not been

successful.”

(such as several cases attending the same
school) has typically occurred much more re-
cently.

Many people in our society move several times
throughout their lives. If environmental factors
did play a role in the development of the can-
cer cases in a suspected cluster, the exposures
may have occurred long before the cases
moved to their current community.
Unfortunately, cancer is extremely common in
our society. One in two men and one in three
women will be diagnosed with cancer during
their lifetime [1]. In addition, there are many
types of cancer, and each is a separate disease
with unique risk factors, including genetics and

environmental exposures. Furthermore, there
are few clinical or molecular tests available
that can determine the cause of cancer.

e (Cancer cases are not evenly distributed
throughout the state. As a result, grouping of
cases can occur by chance, leading to the ap-
pearance of an environmental link, when in
reality, none exists.

A recent study reviewed 428 cancer cluster investi-
gations in the U.S. during the past 20 years and
found that only one investigation revealed a clear
cause [2]. The study concluded, “It is fair to state
that extensive efforts to find causes of communi-
ty cancer clusters have not been successful.”

Although OEEB investigations of suspected cancer
clusters are extremely unlikely to identify an envi-
ronmental cause for the cancer cases, it is likely
that community members and politicians will con-
tinue to request these investigations. Cancer clus-
ter investigations are time-consuming and often
last more than a year, but OEEB is committed to
communicating regularly with citizens throughout
an investigation and working closely with local
health departments and communications staff to
ensure that investigation findings are communicat-
ed as quickly and transparently as possible.
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Preparedness for Highly Path-

ogenic Avian Influenza.
By Julie Casani, MD

In 2015, two large outbreaks of Highly Pathogenic
Avian Influenza (HPAI) A H5 occurred in egg-laying
hens and turkeys in lowa and Minnesota. The out-
break led to de-population of over 49.5 million
birds at a cost of over $1.6 billion to the industry
and $3.3 billion to the economy overall. There
were no human cases in either of the two out-
breaks.

North Carolina’s poultry industry is estimated at
$34.4 billion and accounts for about 109,000 jobs.
The NC Department of Agriculture and Consumer
Services (NC DA&CS) has developed comprehen-
sive plans to identify premises that may be infect-
ed. Fore example, the farm would be isolated and
a area around that premise would also be con-
tained from transporting birds out of the affected
zone. Depopulation of the affected flock would be
performed followed by cleanup and composting of
carcasses.

North Carolina Public Health’s activities are two-
fold in these scenarios: protection of the worker
during the depopulation activities and subsequent
health monitoring (i.e., surveillance) of workers
and the surrounding community.

Protection of workers includes participation in
health and safety training. Workers and respond-
ers will wear protective equipment (PPE), based on
their work activities and proximity to sick birds.
Respiratory protection for HPAI includes N95 respi-
rators. Fit testing has and will be performed by
PHP&R’s Industrial Hygienists providing surge ca-
pacity at several NC DA&CS training events. Local
Health Departments have also stood up surge ca-
pacity for just in time fit testing. Heat stress and
other medical monitoring will be conducted on site
by the NC Office of Emergency Medical Services.

Guidance for post-deployment monitoring:

Conduct symptom monitoring of exposed
workers/responders. Symptom and tempera-
ture logs with instructions will be distributed
to workers during demobilization from their
last assignment.
e Conduct an intake interview of exposed per-
sons and establish points of contact.
Perform risk assessments based on use and
integrity of personal protective equipment
(PPE) during contact with the contaminated
environment.
@ [f there is no breach of proper PPE, the
worker will be able to self-monitor for

symptoms and will be instructed to call

the Health Department if symptoms
develop.

= |f there is an identified breach of PPE,
daily contact between the worker and

the Health Department will allow for
early evaluation and medical interven-
tion.

e Coordinate evaluation, testing, and decisions
regarding post-exposure treatment in the
event that a worker/responder develops symp-
toms.

Based on experiences in Minnesota and lowa,
PHP&R has also collaborated with Division of Social
Services and Division of Mental Health, Develop-
mental Disabilities and Substance Abuse Services
to provide mental/behavioral health and social
service support to the affected communities.

Environmental concerns regarding persistence of
the virus, food safety and safe disposal of the
waste have also been addressed through collabo-
ration with NC DA&CS and Department of Environ-
mental Quality. Messages are being prepared for
dissemination to inform and reassure the public.

While no cases of human infection with this strain
of HPAI have occurred, H7 strains have caused hu-
man illness in other parts of the world. Even in the
absence of human infection, health and medical
support of the workers during the stresses of de-
population and clean up activities will require a
significant effort on the part of local and state pub-
lic health.

References:

USDA guidance on HPAI available at: http://
www.usda.gov/wps/portal/usda/usdahome?
contentidonly=true&contentid=avian_influenza.html.

CDC guidance on HPAI available at: http://
www.cdc.gov/flu/avianflu/index.htm.
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A Descriptive Summa ry Of Table 1. Communicable disease outbreaks reported to NC DPH during 2012-2014 by syndrome type,
specificillness (i.e., etiology) and setting.

TYPE AND ETIOLOGY

Outbreaks in North Carolina:

2012—2014. Type Etiology . 2012 2013 | 2014 | Total . % Outbreaks by Type and Etiology: 2012-2014
Gastrointestinal (Gl) Causes _

By Communicable Disease Branch Q Norovirus 80 | 90 | 104 | 274 | 87% ";::'::I’

Salmonella 3 5 5 13 A% Unk Gl
A total of 497 outbreaks were reported to the 63% Shigella 0 2 7 9 3% H  infenza
Communicable Disease Branch (CDB) from January Other Gl 4 4 3 11 4% E Other Resp.
1, 2012 -December 31, 2014; an average of 166 Unknown 0 4 3 7 2% = Uk Resp.
outbreaks per year. Details of those outbreaks are Total 87 | 105 | 122 | 314 5:: .=_:
presented below. Respiratory Causes f

Influenza 29 23 57 | 109 | 78% ° 100 200 300
As required by North Carolina Administrative Code ® Pertussict g x 1 13 ¢ 9% No. Outbreaks
(10A NCAC 41A .0103), local health departments ... | agionella 0o 0 5 | 5 4% Outbreaks by Type and Year: 2012-2014
must submit a written report of the investigation Other Respiratory | 1 o o T
within 30 days of the end of the outbreak. Out- Unknown 3 6 5 11 ga
break reports were received for 78% of 2012 out- Total 33  ee 130 "
breaks, 91% of 2013 outbreaks and 61% of 2014 Other Causes E
outbreaks. Thg mgdian time to re.p.ort .receipt by Other 2 e = 20 | oa% é
the CF)B from initial ogtbreak notification wfe\s 55 @ P : : P R 3
days in 2012, 27 days in 2103 and 129 days in o% ot A P =
2014.

Total Outbreaks 141 ; 159 | 197 | 497

- . . F— . A L 2012 2013 2014
. . . 'Pertusss was at epidemic levels in 2004, therefore indiwdual outbreaks
During 2014, a total of 197 communicable disease  were not reporeea Year

outbreaks were reported to local health depart-

ments and NC DPH (Table 1). While it appears that

there was increase in the number of outbreak re- Outbreaks by Setting: 2012-2014 Outbreaks by Setting and Year: 2012-2014
ports during this 3-year timeframe, the increase is School _community
likely a result of better outbreak reporting to and S &% 200
from local health departments. Most of these out- OE;EF £ 150 -
breaks were norovirus or influenza associated out- 8
breaks in long-term care facilities, and a result of a - Healthcare g 100 1
general statute requiring long-term care facilities : 16% B 3 50 -
to report any outbreak among residents and/or RES;:"M =
staff to their local health department. Dayeare Eg;:;ufn 8
3% . ¥ 2012 2013 2014
Total= 497 ELTCF+ Year
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Zika Virus Disease Testing Recommen-

dations
By Jess Rinsky, PhD

Public health authorities are responding to an on-
going epidemic of Zika virus disease in Central and
South America and the Caribbean. Zika is spread
primarily through the bite of Aedes species mos-
quitos, although transmission through sexual con-
tact and blood transfusion have also been report-
ed. No mosquito-borne transmission has been re-
ported in the continental U.S. As of February 24,
2016, 107 travel-associated cases of Zika virus dis-
ease have been diagnosed in the continental U.S.

Zika virus disease is a mild, self-limiting disease.
Symptoms occur in approximately 1 in 5 persons
infected and include fever, rash, conjunctivitis,
joint pain, headaches and fatigue. Countries with
ongoing transmission of Zika virus have reported
possible increases in the number of babies born
with congenital microcephaly and other poor preg-
nancy outcomes, and in the number of cases of
Guillain-Barré Syndrome. The link between Zika
virus disease and these outcomes is currently un-
der investigation.

Zika testing is recommended for:

e Persons presenting with symptoms consistent
with Zika virus disease within two weeks of
travel to an area with ongoing transmission, or
after condomless sex with a male partner who
has had symptoms of Zika virus disease during
travel or within two weeks of return from an

area of ongoing Zika virus trans-
mission.

e Asymptomatic pregnant women
who have ultrasound findings of
fetal microcephaly or intracranial
calcifications and who report
travel to an area with ongoing
transmission during pregnancy.

Serologic testing can be offered to
asymptomatic pregnant women 2—
12 weeks after return from travel to
areas of ongoing Zika virus transmis-
sion. Testing can also be offered to
asymptomatic pregnant women who
have had condomless sex with a
male partner who has had symptoms
of Zika virus disease during travel or
within two weeks of return from an
area of ongoing Zika virus transmis-
sion.

Consultation and approval from the
Communicable Disease Branch is
required to obtain Zika virus testing.
Local health departments should
utilize integrated mosquito manage-
ment to facilitate mosquito educa-
tion, surveillance, and control. Guid-
ance is available at http://
epi.publichealth.nc.gov/cd/diseases/
zika.html or by contacting the NC
DPH on-call epidemiologist at 919-
733-3419.

y 7™ Annwuat Comsunicaste Discase CONFERENCE

MoNDAY-WEDNESDAY
AmiL 25-27,2016

Join us for the 7th Annual Communicable Disease Conference. This
conference will provide a forum for local and state public health partners to
discuss epidemiology, prevention and control of diseases. A choice of
workshop sessions will be available for practical smaller group discussions
which will allow sharing of ideas, data, insight, models and methods.

Join us in Asheville!

Monday, April 25th
Registration: 11:00am - 12:30pm
Program 12:30pm - 5:00pm

Tuesday, April 26th
Registration: 7:30am - 9:00am
Program:  9:00am - 5:15pm

Wednesday, April 27th
Registration: 8:00am - 9:00am
Program:  9:00am - 12:00pm
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Employee of the
Quarter: Dr. Ricky
Langley and Brian
Combs

Dr. Ricky Langley from the Occupational and
Environmental Epidemiology Branch (OEEB) and
Mr. Brian Combs from the Office of Public Health
Preparedness and Response (PHPR) have been
nominated for their outstanding leadership and
teamwork for the development of public health
response to chemical incidents for the

state. Using a legislative requirement in the wake
of a chemical facility fire as a base, they worked
together to create a comprehensive chemical
public health statewide plan and implement the
training of regional staff about this plan. Through

their low key, but effective
leadership, they fostered a
culture of competent and
professional response
capabilities in OEEB.

Brian and Ricky work well
together and are able to
bring in others, as
appropriate, into
preparedness and response
activities and actions. Their
efforts enhanced support of
local health departments
and other health agencies
during chemical incidents.
Their leadership and
teamwork were exemplified during North
Carolina’s response to Ebola during the fall of
2014. They worked together to coordinate and
craft the NC guidance and plans for worker safety
and the multiagency plan for decontamination
and cleanup of residences. They brought together
a branch team to create systematic and
comprehensive plans for the state when no
federal guidelines were available.

Ricky and Brian were recently recognized for their
work with environmental issues surrounding
Ebola waste. They were the only state public
health representatives invited to attend the
Water Research Foundation workshop in May
2015 to create a national protocol to handle
wastes from Ebola and other emerging infectious
agents in wastes and ways to protect people and
workers from exposure to these microorganisms.
It was through their diligence and leadership that
earned them this national recognition.

Drug Diversion by Healthcare
Providers

When prescription medicines are obtained or used
illegally, it is called drug diversion. Addiction to pre-
scription narcotics called opioids has reached epi-
demic proportions and is a major driver of drug di-
version. Recently, the NC DPH has begun working
with partners focusing on diversion by healthcare
providers - those who steal controlled substances for
their own use. Read more in the memo to local
health departments below and on our website:
http://epi.publichealth.nc.gov/cd/injection_safety/
providers.html.

87
North Carolina Department of Health and Human Services
Division of Public Health

Rickard O Beager
Secretary

Pat McCrory
Governor
Dansel Staley
Divisioa Director
January 19, 2016

To:  North Carolina Local Health Directors
North Carolina Communicable Disease Nurse Supervisors

From: Megan Davies, MD, State Epidemiologist

Re:  Drug Diversion by Healthcare Providers

The purpose of this memo is to alert local health departments to a problem with serious consequences for patient
safety: drug diversion by healthcare providers, Drug diversion Is the act of illegally obtaining prescription medications by
a healthcare worker for his or her own use. This can result in several types of patient harm, including:

«  Substandard care delivered by an Impaired healthcare provider,

s Denial of essential pain medication or therapy, or

«  Risk of infection (e.g., with hepatitis C virus or bacterial pathogens) if a provider tampers with injectable drugs

Diversion imvolving injectable medications or injection equipment has been linked to multiple outbreaks of bacterisl and
viral infections nationwide, Including six outbreaks between 2004 and 2014 that collectively resulted in more than 100
Infections and 30,000 potential exposures, To date, no outbreaks or infections knked to drug diversion have been
reported in North Carolina. However, we have been notified of instances in which healthcare workers diverted injectable
medications, posing a potential risk for disease transmission

The North Carolina Division of Public Health's Healthcare Associated Infections Prevention Program has been working
with medical, law enforcement, and other partners to increase awareness about drug diversion and help health care
facilities prevent, detect, and respond to drug diversion. Additionally, we are working to assure that a complete
assessment of infection risk occurs (in coordination with local heaith department communicable disease staff) whenever
diversion of injectable medications i identified.

We recommend that local health department staff maintain awareness of the risks associated with drug diversion and
recognize the roles public health agencies might be called upon to play when these events are identified. These could
include facilitating appropriate testing of healthcare workers suspected of drug diversion (e.g., HIV, hepatitis 8 wirus,
hepatitis C virus), assessing the risk of exposure, and/or facilitating notification of patients who were potentially
exposed.

More information and resources are available at www.cdc gov/injectionsafety/drugdivers
Carolina Division of Public Health at 919-733-3419.

0 or by contacting the North

Cc  Jennifer MacFarquhar
Zack Moare
Evelyn Foust
Jean-Marie Maillard
Regjonal TATP staff
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www.ncdbbs gov

Tel 919- 7301 « Fax 919
Locati N. McDouwell St  Raleigh NC 27603
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